Excision of the imidazole ring-opened form of N-2-aminofluorene-C(8)-guanine adduct in poly(dG-dC) by Escherichia coli formamidopyrimidine-DNA glycosylase.
A polynucleotide containing N-(deoxyguanosine-8-yl)-2-aminofluorene residues (dGuo-C8-AF) was obtained by treatment of poly(dG-dC) with [3H]ring-N-hydroxy-2-amino-fluorene. This substrate was further treated under alkaline conditions to convert dGuo-C8-AF residues into their imidazole ring-opened derivative or 1-[6-(2,5-diamino-4-oxo-pyrimidinyl-N-6-deoxyribose]-3-(2-fluorenyl++ +)urea (iro-dGuo-C8-AF). The ring-opening of 50% of the dGuo-C8-AF residues occurs in 24 h at 37 degrees C in the presence of 0.1 N NaOH. This modified polynucleotide was used as substrate for the homogeneous formamidopyrimidine-DNA glycosylase (Fapy-DNA glycosyase) of Escherichia coli. Analysis of the reaction products shows that Fapy-DNA glycosylase releases the imidazole ring-opened derivative (iro-G-C8-AF). In contrast the primary adduct (G-C8-AF) is not removed. These results show that the imidazole ring-opened form of guanine residue modified at the C8 position by a bulky adduct is a substrate for the formamidopyrimidine-DNA glycosylase of E. coli. These observations show that the formamidopyrimidine-DNA glycosylase has a broad substrate specificity including imidazole ring-opened purines either modified at N7 or C8 positions in DNA. Therefore, the Fapy-DNA glycosylase might be involved in the repair of minor lesions induced by many chemical carcinogens.